Sarkissian (4) and Sarkissian and Srivastava (6) have pointed out a close correlation between complementation and heterosis effects with intact mitochondria isolated from wheat coleoptiles. In their experiments, mitochondria which were isolated from coleoptiles of heterozygous F1 plants show significantly higher values for 02 uptake, esterification of inorganic phosphate, and especially for respiratory control and ADP/0 ratios in comparison to those isolated from the parents. These authors (4, 6) describe further experiments in which the mitochondria isolated from the parent varieties were mixed in a suspension medium. The mixtures of parental mitochondria reached higher activities nearly to the same extent as mitochondria from hybrid plants. These were interpreted as "complementation effects."
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From the aspect of plant breeding, complementation of mitochondria would offer an opportunity to make an early assessment of the efficiency of heterotic combinations between two genotypes. To investigate this possibility, our studies have included the following experiments: (a) determination of heterosis in F1 hybrids of different wheat varieties; (b) complementation of mitochondria isolated from these wheat varieties for enzymic determination of phosphate esterification and polarographic determination of the respiratory control, the ADP/ 0 ratio and O consumption.
MATERIALS AND METHODS
The field experiments with parental varieties and F1 progenies were carried out at the Bayerische Landessaatzuchtanstalt, Weihenstephan, West Germany.
For the isolation of mitochondria, seeds were sterilized by submersion in 1% (w/v) Chinosol for 20 min, rinsed for 2 hr in tap water, and germinated in the dark on moist filterpaper at 27 C. After 45 hr approximately 1 g of seedlings were cut off in a cold room, rapidly homogenized in a mortar in 10 ml of buffer. For the composition of the grinding buffer and for further procedure of isolation, as well as for complementation of isolated mitochondria, the method described by Sarkissian and Srivastava (5, 6) was carefully followed.
Determination of the Rate of Phosphorylation. formed glucose-6-P was determined enzymically (2) . For each assay a control without a-ketoglutarate was introduced and the glucose-6-P formed subtracted from the main assay.
Polarographic The ADP/O ratio was calculated as proposed by Chance and Williams (1). Protein was assayed in a bovine serum albumenfree suspension medium according to Lowry et al. (3) .
RESULTS
In preliminary experiments the effect of age of the coleoptiles and the origin of the seed on phosphorylation of isolated mitochondria was studied.
In agreement with Sarkissian and Srivastava (5, 6), we observed up to five times higher specific activity for phosphorylation with mitochondria isolated from coleoptiles after 2 days of germination compared with those isolated from coleoptiles after 4 days of germination. No effect on the rate of phosphorylation was obtained using seed of the same variety grown under different environmental conditions (data on these statements not presented).
The results on phosphorylation of our complementation experiments with mitochondria isolated from coleoptiles of different wheat varieties are summarized in Table I and compared with the results of field trials with F1 hybrid seed, arranged in the order of decreasing heterosis for kernel yield (determined from the mean for both parents).
The rate of phosphorylation in the mixture of mitochondria equaled the mean value obtained from the mitochondria of the parents. Mitochondria mixtures did not show significant differences compared with the mean of the parent varieties. The ISOLATED MITOCHONDRIA FROM WHEAT Since the cross between the varieties Jubilar and Diplomat showed a very pronounced and significant heterosis effect in kernel yield, we have used isolated mitochondria from these varieties for biochemical investigations as reported by Sarkissian (4) and Sarkissian and Srivastava (6) . According to Page 736, Figure 7 legend, should be corrected to read: Serial sections taken through internodes 1, 2, 3, and 4 ...
